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La nouvelle invention a pour objet une nouvelle association (Tun anti-atherothrombotiquc 
et d'un antiagregant plaqueltaire et les compositions pharmaceutiques qui les contiennent. 

Plus specifiquement, la presente invention concenie Tassociation d'un antagoniste 
specifique des recepteurs TP et de clopidogrel. 

5 Le thromboxane A? (TXA 2 ) est un metabolite instable de l'acide arachidonique qui est 
implique dans la pathogenese de nombreuses maladies cardiovasculaires. Le thromboxane 
A2 est un puissant activateur des plaquettes mais egalement un puissant vasoconstricteur 
qui possede des proprietes proliferatives et pro-adhesives cellulaires. 

Le TXA 2 et d'autres metabolites de l'acide arachidonique tels que les endoperoxydes 
10 (PGG2-PGH2), les HETE et les isoprostanes exercent leur activite par le biais de recepteurs 
communs nommes recepteurs TP (thromboxane - prostaglandines - endoperoxydes). 

Recemment, de nombreux travaux de recherche ont ete effectues dans le but de prevenir 
les phenomenes lies a la production excessive de thromboxane A 2 dans les systemes 
cardiovasculaire et neurovasculaire. Panni ces antagonistes, ceux decrits dans le brevet EP 
15 648 741 se sont averes de puissants et selectifs antagonistes des recepteurs TP, actifs par 
voie orale et ayant une longue duree d'action. 

Plus particulierement, le compose (A) de formule (I) : 




(CH 2 )— C0 2 H 

sous forme racemique ou d'isomere optiquement pur ainsi que ses sels d'addition 
20 pharmaceutiquement acceptables, s'est avere etre un puissant anti-atherothrombotique. 
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Le compose A est un antagonists specifique des recepteurs TP, plus particulierement un 
antagonize specifique du thromboxane A 2 et des recepteurs des prostaglandines- 
endoperoxides (PGG 2 -PGH 2 ) qui lui confere un puissant effet atherothrombotique. 

De maniere generale, la formation d'un thrombus apres la rupture d'une plaque d'atherome 
resulte de Interaction entre les plaquetles circulantes et le collagene de la lame basale de 
l'endothelium vasculaire exposee au flux sanguin. Ce phenomene est nomme 
atherothrombose. 



Le collagene est present dans la lame basale de la paroi vasculaire et est le facteur 
determinant de la thrombogenicite des lesions atheromateuses chez l'homme comme chez 
l'animal. 



L'adhesion plaquettaire aux fibres du collagene intervient via le recepteur au collagene et 
implique l'adhesion des plaquettes, leur activation et leur agregation. 

L'activation des plaquettes est accompagnee de la liberation de deux principaux agonistes, 
I'ADP et le thromboxane A 2 qui se lient a leurs recepteurs respectifs (P2Y, TP) sur les 
plaquettes adjacentes et amplifient l'adhesion et l'agregation plaquettaire. 

L'ADP est egalement present dans le sang en tant que mediateur circulant,. alors que le 
thromboxane A 2 est un puissant mediateur secondaire forme dans les plaquettes activees a 
partir de l'acide arachidonique via la cyclo-oxygenase 1 . 

Le thromboxane A 2 non seulement favorise la thrombose mais induit egalement un 
dysfonctionnement de la paroi vasculaire (vasoconstriction) et favorise la proliferation et 
l'infiltration inflammatoire de la paroi. 

Parmi les traitements antiplaquettaires disponibles actuellement, I'aspirine pennet 
l'inhibition de la production plaquettaire issue du thromboxane A 2 , le clopidogrel, quant a 
lui, inhibe l'agregation plaquettaire induite par I'ADP. 
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L'ADP et le thromboxane A 2 jouent un role important et complementaire dans la formation 
du thrombus arteriel. 



Le compose A agit en bloquant I'agregation plaquettaire induite par le thromboxane A2 et 
les autres ligands des recepteurs TP, quelle que soit leur origine, plaquettaire ou 
5 extraplaquettaire. 

II agit de plus en inhibant la vasoconstriction induite par le thromboxane A 2 et en 
s'opposant au dysfonctionnement endothelial et a la proliferation ainsi qu'a 1'inflammation 
de la paroi vasculaire. 

Nous avons maintenant decouvert chez l'Homme que ['association du compose A avec le 
10 clopidogrel pennettait de fa<?on surprenante d'obtenir une synergie d'activite 
antithrombotique. 

En effet, le compose A et le clopidogrel agissant sur des voies completement differentes de 
I'agregation plaquettaire, il etait particulierement judicieux d'associer ces deux composes 
afin d'envisager une nouvelle approche therapeutique. 
15 De maniere surprenante, il s'est avere que Tassociation du compose A a du clopidogrel 
permettait d'obtenir une importante s>oiergie d'activite qu'aucun enseignement de la 
litterature ne pouvait laisser prevoir. Cette association a pemiis d'ameliorer reffet 
antithiombotique evalue par l'inhibition de Tagregation plaquettaire ex-vivo induite par le 
collagene. 

20 Lors de ce test, il a ete montre que Tactivite antithrombotique du compose A est 
potentialisee en presence de clopidogrel et augmente de maniere extremement importante 
et totalenient non previsible. En outre cette association presente un bon profil 
d'acceptabilite. 

Dans les associations selon Pinvention, le compose (A) et le clopidogrel peuvent se 
25 presenter sous forme de sels pharmaceutiquement acceptables. 
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Parmi les sels d'addition du compose (A), on peut citer a titre non limitatif les sels 
d'addition a une base pharmaceutiquemenl acceptable comme les sels de sodium, de- 
potassium, de te/vbutylamine, de diethylamine, etc... 

A titre preferentiel, le sel utilise sera le sel de sodium. 

Parmi les sels d'addition du clopidogrel, on preferera l'hydrogenosulfate. 

Dans les associations selon invention, le compose (A) possede preferentiellement la 
configuration absolue (R). 

La presente invention concerne egalement les compositions pharmaceutiques renfermant 
une association du compose (A) et de clopidogrel, eventuellement sous forme de sels 
pharmaceutiquement acceptables avec un ou plusieurs excipients inertes, non toxiques et 
appropries. 

Parmi les compositions pharmaceutiques selon Invention, on pourra citer plus 
particulierement eel les qui conviennent pour Padministration orale, parenteral^ nasale, les 
comprimes simples ou drageifies, les companies sublinguals,- les gelules, les 
suppositoires, les cremes, pommades, gels dermiques, etc... 

La posologie est adaptable selon la nature et la severite de l'affection, la voie 
d'administration ainsi que Tage et le poids du patient. 

Dans les compositions selon invention, les quantites des principes actifs sont comprises 
entre 1 et 300 mg pour le compose (A) et entre 1 0 et 600 mg pour le clopidogrel. 

Les compositions selon l'invention sont done utiles pour le traitement des maladies 
cardiovasculaires dans lesquelles Tactivation des recepteurs TP est impliquee ainsi que 
pour le traitement des consequences de ces maladies. Ces conditions incluent a titre non 
limitatif le syndrome coronaire aigu, I'angor stable ou instable, le dysfonctionnement 
endothelial, les maladies vasculaires liees a l'atherosclerose, 1'hypertension, le diabete, 
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rinsuffisance cardiaque, la prevention et le traitement des troubles du systeme vasculaire, 
cardiovasculaire ou neurovasculaire, et . des troubles Ihromboemboliques associes 
notamment a l'atherosclerose, la fibrillation auriculaire, les gestes chirurgicaux invasifs en 
cardiologie, neurologic, pathologie vasculaire et radiologic (angioplastie, pose de stents, 
5 pontages, catheters. . .). 

Mesure de Tinhibition de l'agregation plaquettaire induite par le collagene : 
10 mg du compose A et 75 mg de clopidogrel ont ete administres par voie orale pendant 
trois jours a 18 volontaires, traites au prealable par 75 mg de clopidogrel pendant 7 jours. 
L'effet de Tassociation du compose A et du clopidogrel a ete compare aux effets du 
10 compose A et du clopidogrel administres separement. 

Lors de ce test, le pourcentage d'inhibition de l'agregation plaquettaire ex-vivo induite par 
le collagene (5jig/ml) a ete calcule par mesure de l'agregation plaquettaire sur plasma 
citrate riche en plaquettes (PRPc) a I'aide d'un agregometre. 

Les resultats obtenus sont les suivants : 
15 - l'administration du compose A seul conduit a 35 % d'inhibition, 

- l'administration du clopidogrel seul conduit a 1 1 % d'inhibition, 

- l'administration de Tassociation du compose A et du clopidogrel conduit a 62 % 
d'inhibition. 

Les resultats montrent tres clairement que Tadministration de ces deux composes en 
20 association permet d'obtenir un effet synergique sur l'agregation plaquettaire induite par le 
collagene. 

Get effet antiagregant obtenu grace a l'association est ainsi superieura la somme des effets 
des deux produits pris separement. Rien dans la litterature ne pouvait laisser suggerer ce 
type de resultat. 

25 Les resultats suggerent que cette association peut s'averer benefique dans les conditions 
aigues ou chroniques oil un effet antithrombotique majore associe a un effet vasculaire est 
necessaire (prise en charge en ai'gu ou prevention secondaire des maladies neurovasculaires 
ou cardiovasculaires. . .). 
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REVENDICATIONS 

1- Association du compose (A) de formule (I) eventueliement sous forme d'isomere 
optique ou d'un de ses sels pharmaceutiquement acceptable et de clopidogrel ou d'un de ses 
sels pharmaceutiquement acceptable : 




(CH 2 )— CO,H 



2- Association selon la revendication 1 caracterisee en ce que le compose (A) est sous la 
forme d'isomere optique de con figuration (R). 

3- Association selon Tune quelconque des revendications 1 ou 2 caracterisee en ce que le 
compose (A) est sous la forme d'un sel de sodium. 

4- Association selon Tune quelconque des revendications 1, 2 ou 3 caracterisee en ce que le 
clopidogrel est sous forme d'hydrogenosulfate. 

5- Composition pharmaceutique contenant comme principes actifs une association du 
compose (A) eventueliement sous forme d'isomere optique ou d'un de ses sels 
pharmaceutiquement acceptables et de clopidogrel ou d'un de ses sels pharmaceutiquement 
acceptables en combinaison avec un ou plusieurs excipients ou vehtcules inertes 
pharmaceutiquement acceptables. 

6- Composition pharmaceutique selon la revendication 5 caracterisee en ce que le compose 
(A) est sous la forme d'isomere optique de configuration (R). 
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7- Composition pharmaceutique selon l'une quelconque des revendications 5 ou 6 
caracterisee en ce que !e compose (A) est sous forme de sel de sodium. 

8- Composition pharmaceutique selon Tune quelconque des revendications 5, 6 ou 7 
caracterisee en ce que le clopidogrel est sous forme d'hydrogenosulfate. 

5 9- Composition pharmaceutique selon Tune quelconque des revendications 5 a 8 
caracterise en ce que les quantites de principes actifs sont respectivement comprises entre 1 
et 300 mg pour le compose (A) et 10 et 600 mg pour clopidogrel. 

10- Composition pharmaceutique selon Tune quelconque des revendications 5 a 9 utile 
pour le traitement des maladies cardiovasculaires dans lesquelles I'activation des 

10 recepteurs TP est impliquee ainsi que pour le traitement des consequences de ces maladies. 

11- Composition pharmaceutique selon la revendication 10 utile pour le traitement du 
syndrome coronaire aigti, de l'angor stable ou instable, du dysfonctionnement endothelial, 
des maladies vasculaires liees a l'atherosclerose, a l'hypertension, au diabete et a 
rinsuffisance cardiaque, la prevention et le traitement des troubles du systeme vasculaire, 

15 cardiovasculaire ou neurovasculaire, et des troubles thromboemboliques associes 
notamment a l'atherosclerose, la fibrillation auriculaire, les gestes chirurgicaux invasifs en 
cardiologie, neurologie, pathologie vasculaire et radiologic 
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The new invention relates to a new association of an anti-atherothrombotic agent and an 
anti-platelet-aggregation agent and to pharmaceutical compositions containing them. 

More specifically, the present invention relates to the association of a specific TP receptor 
antagonist and clopidogrel. 

5 Thromboxane A 2 (TXA 2 ) is an unstable metabolite of arachidonic acid which is involved 
in the pathogenesis of numerous cardiovascular illnesses. Thromboxane A 2 is a powerful 
platelet activator but is also a powerful vasoconstrictor which has cell proliferative and 
pro-adhesive properties. 

TXA 2 and other metabolites of arachidonic acid such as endoperoxides (PGG 2 -PGH 2 ), 
10 HETEs and isoprostanes exert their action by way of common receptors called TP 
receptors (thromboxane - prostaglandins - endoperoxides). 

Numerous research studies have recently been carried out with the aim of preventing 
phenomena associated with the excessive production of thromboxane A 2 in the 
cardiovascular and neurovascular systems. Among such antagonists, those described in the 
15 Patent Specification EP 648 741 have been found to be powerful and selective antagonists 
of TP receptors, to be active via the oral route and to have a long duration of action. 

More specifically, the compound (A) of formula (I) : 




(CHJ— C0 2 H 

in racemic form or in the form of an optically pure isomer and also pharmaceutical^ 
20 acceptable salts thereof, has been found to be a powerful anti-atherothrombotic agent. 
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Corapound A is a specific antagonist of TP receptors, more especially a specific antagonist 
of thromboxane A 2 and of prostaglandin-endoperoxide (PGG 2 -PGH 2 ) receptors, imparting 
to that compound a powerful atherothrombotic effect. 

In general, the formation of a thrombus after rupture of an atheroma plaque results from 
5 the interaction between the circulating platelets and the collagen of the basal lamina of the 
vascular endothelium exposed to the blood flow. This phenomenon is called 
atherothrombosis. 

Collagen is present in the basal lamina of the vascular wall and is the determining factor 
for the thrombogenicity of atheromatous lesions in humans and in animals. 

10 Platelet adhesion to the fibres of the collagen takes place via the collagen receptor and 
involves the adhesion of the platelets, their activation and their aggregation. 

Platelet activation is accompanied by the liberation of two principal agonists, ADP and 
thromboxane A 2 , which bind to their respective receptors (P2Y, TP) on the adjacent 
platelets and amplify the adhesion and platelet aggregation. 

15 ADP is also present in the blood as a circulating mediator, while thromboxane A 2 is a 
powerful secondary mediator which is formed in the activated platelets from arachidonic 
acid via cyclo-oxygenase 1 . 

Thromboxane A 2 not only promotes thrombosis but also induces a dysfunction of the 
vascular wall (vasoconstriction) and promotes the proliferation and inflammatory 
20 infiltration of the wall. 

Among the anti-platelet treatments currently available, aspirin allows the inhibition of 
platelet production from thromboxane A 2 , while clopidogrel inhibits platelet aggregation 
induced by ADP. 

ADP and thromboxane A 2 play an important and complementary role in the formation of 
25 the arterial thrombus. 
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Compound A acts by blocking platelet aggregation induced by thromboxane A2 and the 
other TP receptor ligands, whatever their origin, platelet or extra-platelet. 
It further acts by inhibiting vasoconstriction induced by thromboxane A2 and by opposing 
endothelial dysfunction and the proliferation and inflammation of the vascular wall. 

5 We have now found, in humans, that the association of compound A with clopidogrel 
allows, surprisingly, a synergy to be obtained in terms of anti-thrombotic activity. 
In fact, because compound A and clopidogrel act on completely different pathways of 
platelet aggregation, it was especially advantageous to associate those two compounds in 
order to envisage a new therapeutic approach. 
10 Surprisingly, it has been found that the association of compound A and clopidogrel allows 
substantial synergy to be obtained in terms of activity, which could not have been foreseen 
from any teaching of the literature. This association allowed an improvement in the anti- 
thrombotic effect evaluated by the inhibition of collagen-induced platelet aggregation ex 
vivo. 

15 In the course of that test it was shown that the anti-thrombotic activity of compound A is 
potentiated in the presence of clopidogrel and increases in extremely substantial and 
entirely unforeseeable manner. Furthermore, that association has a good acceptability 
profile. 

In the associations according to the invention, compound (A) and clopidogrel can be 
20 present in the form of pharmaceutical^ acceptable salts. 

Among the addition salts of compound (A) there may be mentioned, without implying any 
limitation, addition salts with a pharmaceutical^ acceptable base, such as sodium, 
potassium, terf-butylamine and diethylamine salts etc.. 

Preference will be given to the use of the sodium salt. 

25 Among the addition salts of clopidogrel, preference will be given to the hydrogen sulphate. 
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In the associations according to the invention, compound (A) preferably has the absolute 
configuration (R). 

The present invention relates also to pharmaceutical compositions comprising an 
association of compound (A) and clopidogrel, where appropriate in the form of 
5 pharmaceutical^ acceptable salts, together with one or more appropriate inert, non-toxic 
excipients. 

Among the pharmaceutical compositions according to the invention there may be 
mentioned more especially those that are suitable for oral, parenteral or nasal 
administration, tablets or dragees, sublingual tablets, gelatin capsules, suppositories, 
10 creams, ointments, dermal gels etc.. 

The dosage can be varied according to the nature and severity of the condition, the 
administration route and also the age and weight of the patient. 

In the compositions according to the invention, the amounts of the active ingredients are in 
the range from 1 to 300 mg for compound (A) and from 10 to 600 mg for clopidogrel. 

15 The compositions according to the invention are accordingly useful in the treatment of 
cardiovascular illnesses involving the activation of TP receptors and also in the treatment 
of the consequences of those illnesses. Those conditions include, without implying any 
limitation, acute coronary syndrome, stable or unstable angina, endothelial dysfunction, 
vascular illnesses associated with atherosclerosis, hypertension, diabetes and heart failure, 

20 and in the prevention and treatment of disorders of the vascular, cardiovascular or 
neurovascular system and of thrombo-embolic disorders associated especially with 
atherosclerosis, auricular fibrillation and invasive surgical procedures in cardiology, 
neurology, vascular pathology and radiology (angioplasty, installation of stents, bypasses, 
catheters etc.). 
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Measurement of the inhibition of collagen-induced platelet aggregation : 
10 mg of compound A and 75 mg of clopidogrel were administered orally for three days to 
18 volunteers previously treated with 75 mg of clopidogrel for 7 days. The effect of the 
association of compound A and clopidogrel was compared with the effects of compound A 
5 and clopidogrel administered separately. 

In the course of the test, the percentage inhibition of platelet aggregation ex vivo induced 
by collagen (5 jxg/ml) was calculated by measuring the platelet aggregation on citrated 
platelet-rich plasma (PRPc) with the aid of an aggregometer. 

The results obtained are as follows: 
10 - administration of compound A on its own leads to 35 % inhibition, 

- administration of clopidogrel on its own leads to 1 1 % inhibition, 

- administration of the association of compound A and clopidogrel leads to 62 % 
inhibition. 

The results show very clearly that administration of those two compounds in association 
15 allows a synergy effect to be obtained in terms of collagen-induced platelet aggregation. 

That anti-aggregation effect obtained by virtue of the association is accordingly superior to 
the sum of the effects of the two products taken separately. There is nothing in the 
literature to suggest that type of result. 

The results suggest that the association may prove to be beneficial in acute or chronic 
20 conditions requiring an increased antithrombotic effect associated with a vascular effect 
(acute treatment or secondary prevention of neurovascular or cardiovascular illnesses). 



1st filing 



-6- 



CLAIMS 

1- Association of compound (A) of formula (I), optionally in the form of an optical isomer, 
or one of its pharmaceutically acceptable salts, and clopidogrel or one of its 
pharmaceutically acceptable salts : 




5 (CH^-CC^H 

2- Association according to claim 1 , characterised in that compound (A) is in the form of 
the optical isomer of (R) configuration. 

3- Association according to either claim 1 or claim 2, characterised in that compound (A) 
is in the form of the sodium salt. 

10 4- Association according to any one of claims 1, 2 or 3, characterised in that clopidogrel is 
in the form of the hydrogen sulphate. 

5- Pharmaceutical composition comprising as active ingredients an association of 
compound (A), optionally in the form of an optical isomer, or one of its pharmaceutically 
acceptable salts, and clopidogrel or one of its pharmaceutically acceptable salts, in 

15 combination with one or more pharmaceutically acceptable, inert excipients or carriers. 

6- Pharmaceutical composition according to claim 5, characterised in that compound (A) is 
in the form of the optical isomer of (R) configuration. 



7- Pharmaceutical composition according to either claim 5 or claim 6, characterised in that 
compound (A) is in the form of the sodium salt. 
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8- Pharmaceutical composition according to any one of claims 5, 6 or 7, characterised in 
that clopidogrel is in the form of the hydrogen sulphate. 

9- Pharmaceutical composition according to any one of claims 5 to 8, characterised in that 
the amounts of active ingredients are in the respective ranges of from 1 to 300 mg for 

5 compound (A) and from 10 to 600 mg for clopidogrel. 

10- Pharmaceutical composition according to any one of claims 5 to 9, for use in the 
treatment of cardiovascular illnesses involving the activation of TP receptors and also in 
the treatment of the consequences of those illnesses. 

11- Pharmaceutical composition according to claim 10, for use in the treatment of acute 
10 coronary syndrome, stable or unstable angina, endothelial dysfunction, vascular illnesses 

associated with atherosclerosis, hypertension, diabetes and heart failure, and in the 
prevention and treatment of disorders of the vascular, cardiovascular or neurovascular 
system and of thrombo-embolic disorders associated especially with atherosclerosis, 
auricular fibrillation and invasive surgical procedures in cardiology, neurology, vascular 
1 5 pathology and radiology. 
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